System. The resulting DNA sequences were analyzed using the R package Se-qinR ( Charif and Lobry, 2007 ) . The 454 pyrosequencing yielded 86,058 total reads ranging from 40 to 577 bp with an average length of 138 bp.
Microsatellite screening -Screening for microsatellite loci and primer design was performed using QDD software version 1 ( Meglécz et al., 2010 ) , which identifi ed 136 microsatellite loci containing di-, tri-, and tetranucleotide repeat motifs. A total of 80 microsatellite loci with 5-45 repeats, including three loci with tetranucleotide repeats, 17 loci with trinucleotide repeats, and 60 loci with dinucleotide repeats, were selected randomly, and oligonucleotide primer combinations with a GC content of 35-60% and melting temperature ( T m ) ranging between 57 ° C and 60 ° C were tested for proper PCR amplifi cation on genomic DNA extracted from three specimens ( Table 1 ) . A gradient PCR was carried out for each primer pair in a 25-μ L reaction volume containing 20-40 ng DNA, 0.4 μ M each of forward and reverse primer (Eurofi ns MWG Operon, Ebersberg, Germany), 1 × TaqBuffer S, 1.5 mM MgCl 2 , 250 μ M of each dNTP, and 0.75 U Hot Taq polymerase (PeqLab). The temperature profi le was as follows: 96 ° C for 2 min, 54 ± 8 ° C for 30 s, 72 ° C for 30 s; followed by 34 cycles of 95 ° C for 30 s, 54 ± 8 ° C for 30 s, 72 ° for 30 s; and 72 ° C for 15 min. PCR performance was assessed by gel electrophoresis. Of the initial 80 loci tested, 40 primer pairs failed to amplify a product. The reactions with the other 40 primer pairs were repeated in 50-μ L reaction volumes. PCR products were run on 1.5% agarose gel and extracted using the NucleoSpin Gel and PCR Clean-up Kit (Macherey-Nagel) following the manufacturer's protocol. PCR products were sequenced at Macrogen (Seoul, Korea) using standard Sanger sequencing to confi rm locus-specifi city of the oligonucleotide primers. Only the 20 primer pairs that specifi cally amplifi ed the targeted microsatellite loci were retained for further analyses. Polymorphism ligase buffer, and 600 U T4 DNA ligase (New England Biolabs). Reactions were performed at 16 ° C for 12 h and successful ligation was tested by PCR amplifi cation in 50-μ L reactions containing 4 μ L of the adapter-ligated DNA, 1 × Taq DNA polymerase buffer, 1 × PCR enhancer solution, 150 μ M of each dNTP, 2 U Taq DNA polymerase (PeqLab, Erlangen, Germany), 35 ng/ μ L BSA, 0.5 μ M Eco RI primer (5 ′ -CTCGTAGACTGCGTACCAATTC), and 0.5 μ M Mse I primer (5 ′ -GACGATGAGTCCTGAGTAA) (Metabion) using the following temperature profi le: 95 ° C for 2 min; 20 cycles of 95 ° C for 20 s, 60 ° C for 20 s, 72 ° C for 1.5 min; and 72 ° C for 10 min. Two mixtures of 3 ′ -biotinylated oligonucleotides [1: (AG) 12 , (TG) 12 , (AAG) 8 , (AAT) 12 , (ACT) 12 and 2: (ACAG) 6 , (ACCT) 6 , (ACTC) 6 , (ACTG) 6 ] were used to generate two separate libraries of adapter-ligated genomic DNA enriched for repetitive motifs. Hybridization of biotinylated oligonucleotides and adapter-ligated genomic DNA, followed by the capturing of hybridized DNA on Dynabeads (Life Technologies, Darmstadt, Germany) and subsequent washing and resuspension, followed the protocol of Glenn and Schable (2005) . Recovery PCR was performed with 2 μ L of enriched DNA in the same reaction mixture and the temperature profi le as described above, but with 25 cycles. The enrichment procedure was repeated and the second recovery PCR was carried out with an Eco RI oligonucleotide primer extended with a Roche 454 pyrosequencing adapter (5 ′ -GCCTC-CCTCGCGCCATCAG-3 ′ ) and a specimen-specifi c barcode sequence and an Mse I oligonucleotide primer extended with a Roche 454 B sequencing adapter (5 ′ -GCCTTGCCAGCCCGCTCAG-3 ′ ; Appendix 2). Two enrichment libraries were prepared for each of six Z. carpinifolia specimens (population ZE053_IR, Appendix 1). Enrichment libraries were purifi ed using the Amplicon Library Preparation Protocol (Roche, Branford, Connecticut, USA) according to the manufacturer's instructions. Lib-L Kits and the GS FLX Titanium Sequencing Kit XLR70 (Roche) were used for the library sequencing on the Roche GS FLX 
